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Chance
$X$ , $g:X\mapsto[O, O.5]$ $g$ $X$
$\sup_{x\in X}g(x)=0.5$ , (1.1)
$\sup_{x\neq x^{*},x\in X}g(x)=0.5$ if $g(x^{*})=0.5$ . (1.2)
$\mathscr{K}(X)$
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$X$ $\mathscr{P}(X)$ $X$ $X$
$\mathcal{P}(X)$ $\Theta:=\{\theta_{1}, \theta_{2}, \cdots, \theta_{l}\}$
$S:=\{1,2, \cdots\}$
$\mathscr{K}(\Theta);=\{g=(g(\theta_{1}), g(\theta_{2}), \cdots, g(\theta_{l}))|0\leq g(\theta_{i})\leq 0.5, g\in \mathscr{K}(\Theta)\},$ $\mathscr{P}(S);=$
$\{p=(p(1),p(2), \cdots)|p(i)\geq 0, \sum_{i=1}^{\infty}p(i)=1\}$ , $X:=\mathscr{K}(\Theta)\cross \mathscr{P}(S)$
$(g,p)\in X$ $\Theta\cross S$ $\delta$
$\delta(\Lambda|g,p)=\max g(\theta)\theta\in\Theta\wedge p(\Lambda(\theta))$ . (1.3)
$\Lambda(\theta)=\{x\in S|(\theta, x)\in\Lambda\}$ . (1.4)
$\Theta\cross S$ chance Ch$(\cdot|g,p)$ (cf. [7]). $\Lambda\in\Theta\cross S$
$Ch(\Lambda|g,p)=\{\begin{array}{ll}\delta(\Lambda|g,p) if \delta(\Lambda|g,p)<0.5,1-\delta(\overline{\Lambda}|g,p) if \delta(\Lambda|g,p)=0.5.\end{array}$ (1.5)
$\{\Theta\cross S, \mathscr{P}(\Theta\cross S), Ch(\cdot|g,p)\}$ $(g,p)\in X$ chance




$X,$ $Y$ $q(y|x)$ : $X\cross Yarrow[O, 0.5]$ $x\in X$
$q(\cdot|x)\in \mathscr{K}(Y)$ (Credibilistic kernel)
$\mathscr{K}(Y|X)$ (cf. [4]). $X,$ $Y$ $X$ $Y$
(stochastic kernel) $\mathscr{P}(Y|X)$ (cf.[l]).
$A=\{a_{1}, a_{2}, \cdots, ak\}$
$q(\theta’|\theta, a)\in \mathscr{K}(\Theta|\Theta\cross A)$ , $p(j|i, a)\in \mathscr{P}(S|S\cross A)$ ,
$\tilde{r}$ : $\Theta\cross S\cross Aarrow R^{+}=[0, \infty)$ , $X=$
$\mathscr{K}(\Theta)\cross \mathscr{P}(S)$
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$(go, p_{0})$ $\in X$ $a_{1}\in A$
(i) : $(g_{0},p_{0})arrow(g_{1},p_{1})$ (2.1) (2.2)
$g_{1}( \theta’)=\max g_{0}(\theta)\theta\in\Theta\wedge q(\theta’|\theta, a_{1})=:T_{q}(g_{0}|a_{1})\theta’\in\Theta$ , (2.1)
$p_{1}(j)= \sum_{i\in S}p(j|i, a_{1})p_{0}(i)=:T_{p}(p_{0}|a_{1})$
(2.2)
(ii) $\tilde{r}$
$r(g_{0},p_{0}, a_{1}):= \int$ Ch$(\{(\theta, x)|\tilde{r}(\theta, x, a)\geq t\}|g_{0},p_{0})dt$ (2.3)
$(g_{1},p_{1})$
$X$ $\rho$ $(g,p),$ $(g’,p’)\in X$
$\rho((g, p), (g’,p’))=\max|g(\theta)-g’(\theta)|+\sup_{i\theta\in\Theta\in S}|p(i)-p’(i)|$ . (2.4)
$\rho$ X Borel $\mathcal{B}(X)$
$f$ $f:Xarrow A$ ie., $a\in A$
$B_{a}:=\{(g,p)\in X|f(g,p)=a\}\in \mathcal{B}(X)$ (2.5)
$f$ $\mathbb{F}$
$(9, p)\in X$ $f\in \mathbb{F}$ $(0<\beta<1)$
$\varphi_{f}(g,p)=\sum_{t=0}^{\infty}\beta^{t}r(g_{t},p_{t}, f(g_{t},p_{t}))$ (2.6)
$\{\begin{array}{l}g_{0}=g,p_{0}=p,g_{t}=T_{q}(g_{t-1}|f(g_{t-1},p_{t-1})),p_{t}=T_{p(Pt-1}|f(gt-1,Pt-1)) , t\geq 1.\end{array}$ (2.7)
$\varphi_{f}(g,p)$ $f\in \mathbb{F}$
$\overline{\varphi}(g,p)$ $:= \sup\varphi_{f}(g,p)$ (Value function) $(g,p)\in X$
$\in \mathbb{F}$
$\overline{\varphi}(g,p)=\varphi_{f^{*}}(g,p)$ $f^{*}\in \mathbb{F}$ $f^{*}$
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3
3.1 $f\in \mathbb{F}$ $r(g_{t},p_{t}, f(g_{t},p_{t}))$ $(go, p_{0})$ $=(g,p)\in X$
: $t=1$ $d\in \mathbb{R}^{+}$ $\mathbb{C}_{d}:=\{(\theta, x)|r(g_{1},p_{1}, f(g_{1},p_{1}))$
$\leq d\}\in \mathcal{B}(X)$ $g_{1},p_{1}$ (2.1) (2.2)
$a\in A$ $Ch(\{(\theta, x)|\tilde{r}(\theta, x, f(g_{1},p_{1}))\geq t\}|g,p)$ $(1.3)-(1.5)$ , (2.1),(2.2)
$\Theta\cross X$ $(g,p, t)\in X\cross \mathbb{R}^{+}$
(2.3) $r(g_{1},p_{1}, a)$ $(g,p)\in X$ $\mathbb{C}_{d}$
$\mathbb{C}_{d}=\bigcup_{a\in A}\{(g,p)|r(g_{1},p_{1}, a)\leq d\}\cap(T_{q}(\cdot|a), T_{p}(\cdot|a))^{-1}(\mathcal{B}_{a})$
$A$ (2.5) $\mathbb{C}_{d}\in \mathcal{B}_{a}$
$t=0$ $t\geq 2$ $r(g_{t},p_{t}, f(g_{t},p_{t}))$ $\square$


















$\overline{\rho}(U_{f}\varphi, U_{f}\varphi’)\leq\beta\overline{\rho}(\varphi, \varphi’)$ . $\square$
3.2 $\varphi_{f}$ $ $ $U_{f}$
$\varphi_{f}=U_{f}\varphi_{f}.$ (3.3)
: $r$ $M>0$ $0\leq r\leq M$ (2.6)
$(g, p)\in X$ $0\leq\varphi f\leq M/(1-\beta)$ , $\varphi f\in\overline{X}.$
$\varphi_{f}(g,p)=r(g_{0},p_{0}, f(g_{0},p_{0}))+\sum_{t=1}^{\infty}\beta^{t}r(g_{t},p_{t}, f(g_{t},p_{t}))$





$U \varphi(g,p)=\max_{a\in A}\{r(g,p, a)+\alpha\varphi(T_{q}(g|a), T_{p}(p|a))\}, (g,p)\in X, \varphi\in\overline{X}$ . (3.4)
3.3 $U$ $\overline{X}$
: $U$ $U$
$(g,p)\in X$ $\varphi,$ $\varphi’\in$






3.4 $\overline{\varphi}$ $\overline{\varphi}\in X.$
: 3.1 $\varphi f\in\overline{X}.$ $narrow\infty$ $U^{n}\varphi_{f}arrow\overline{\varphi}(cf.[2,9])$ . $U^{n}\varphi_{f}$
$\overline{\varphi}$
$0\leq U^{n}\varphi_{f}\leq M/(1-\beta)$ $(n\geq 1)$





(iii) $U\overline{\varphi}=U_{f}\overline{\varphi}$ $f\in \mathbb{F}$
:(i) $\overline{X}$ $(g, p)\in X$
$\varphi_{f}(g, p)=\sum_{t=0}^{\infty}\beta^{t}r(g_{t}, p_{t}, f(g, p))$
$=r(go, Po, f(go, p0))+ \sum_{t=1}^{\infty}\beta^{t}r(g_{t}, p_{t}, f(g_{t}, p_{t}))$
$\leq r(g0, p_{0}, f(go, Po))+\beta\varphi f(g_{1}, p_{1})$
$\leq r(g_{0}, p_{0}, f(g_{0}, p_{0}))+\beta\overline{\varphi}(g, p)$
$\leq\max_{a\in A}[r(g0, p_{0}, a)+\beta\overline{\varphi}(g_{1}, p_{1})]$
$=U\overline{\varphi}(g, p)$ .
$\sup_{f\in \mathbb{F}}\varphi_{f}(g,p)=\overline{\varphi}(g,p)\leq U\overline{\varphi}.$
$\overline{\varphi}\geq U\overline{\varphi}$ $A$ $f^{*}\in \mathbb{F}$
$U\overline{\varphi}(g,p)=r(g,p, f^{*}(g,p))+\beta\overline{\varphi}(g_{1},p_{1}) , (g,p)\in X.$
$\overline{\varphi}\leq U\overline{\varphi}$
$U\overline{\varphi}(g,p)\leq r(g,p, f^{*}(g,p))+\beta U\overline{\varphi}(g_{1},p_{1}) , (g,p)\in X.$
$U \overline{\varphi}(g,p)\leq\sum_{t=0}^{n}\beta^{t}r(g_{t},p_{t}, f^{*}(g_{t},p_{t}))+\beta^{n+1}\overline{\varphi}(g_{t+1},p_{t+1})$ .
$narrow\infty$ $U\overline{\varphi}\leq\varphi_{f^{*}}\leq\overline{\varphi}$ . $\overline{\varphi}=U\overline{\varphi}$
(ii) (iii) (i)
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